the compound and obtain pyrimidine from it. In this respect the pyrimidine analog differs from the pyridine analog studied earlier;2 the latter compound was about as effective a source of pyrimidine as thiamine. I The terms pyrimidine and thiazole are used in this paper to refer to the intermediates of thiamine, 4-methyl-5-,B-hydroxyethyl thiazole and 2-methyl-5-bromomethyl-6-aminopyrimidine hydrobromide.
A. The Radial Distribution of Nebulae in the Perseus Cluster.-In a previous paper' counts of nebulae in the field which covers the Perseus cluster were communicated. These counts refer only to nebulae which can be distinguished on limiting exposures taken with the 18-inch Schmidt telescope on Palomar Mountain. As was done previously2 with the data on the clusters in Coma and in Hydra we here compare the distribution of the nebulae in the Perseus cluster with the distribution which Emden3 '4 deduced theoretically for the bounded isothermal gravitational gas sphere. In table 1 are listed the average numbers Nr per square degree of the nebulae brighter than about the absolute photographic magnitude M. = -14.3 as a function of the distance r from the center of the Perseus cluster. From the numbers Nr previously' given, the numbers Nr listed here are obtained by subtracting 3.0 nebulae per square degree which represent the average background of the field nebulae in which the Perseus cluster appears imbedded. The reduction of the observed distribution to the standard Emden curve of the projected densities D of the isothermal gas sphere is accomplished by plotting in figure 1 In figure 1 the drawn-out curve represents the radial distribution4 of the projected density D -37/1000 of that bounded isothermal Emden sphere which is obtained from the density D of the infinite sphere by subtracting the constant 37/1000. Although this constant must be expected to vary from cluster to cluster it is seen from figure 1 that the adoption of the value 
where -y is of the order of unity when it is assumed that the actual central density of matter is not materially greater than that incorporated in the brighter nebulae here considered. As was shown before5 the velocity dispersion (w)'/2 can be calculated from the relation
where r is the universal gravitational constant. The following 
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* In a previous paper2 ML for the Hydra cluster by mistake was given as -13.1 instead of -13.7 as would have followed from the considerations there used.
C. Review of Some of the Physical Characteristics of the Clusters of Nebulae in Coma, in Hydra and in Perseus.-The clusters in Coma, in Hydra and in Perseus are the three largest among the spherically symmetrical clusters which are in reach of the 18-inch Schmidt telescope on Palomar Mountain. It was shown in a series of investigations2 that the observed radial distribution curves of the brighter nebulae in these clusters can all be reduced to the same standard curve which represents the radial distribution of the density of matter in a bounded isothermal gravitational gas sphere. The two reduction factors involved in the reduction of the observational data to the theoretical curve can be expressed in terms of the velocity dispersion in the cluster, its central density or the average mass and number per unit volume of the nebulae involved. The substitution of observed values for the quantities mentioned into the theoretical relations results in a satisfactory check of these relations and furnishes significant support for the following contentions: (1) clusters of nebulae represent statistically stationary distributions of matter as far as the brighter nebulae are concerned; (2) Newton's law of gravitation as first good approximation satisfactorily represents the interactions of nebulae separated by distances of the order of one million light years; and (3) the masses of the brighter nebulae are of the order of 1010 MO to 101150 )
In table 3 are listed some of the data which are significant in the analysis of the large-scale physical constitution of the three clusters of nebulae in Coma, in Hydra and in Perseus. The diameters for the three clusters given in table 3 refer of course only to those distances from the center of the clusters at which the emergence of the brighter cluster nebulae from the background nebulae can be statistically ascertained. When sufficient observations with more powerful telescopes are available so that the fainter member nebulae of the clusters can also be included in the counts it will probably be found that the diameters of the clusters are still larger than those given in table 3.
Unfortunately only a few more spherically symmetrical clusters can be reached with the 18-inch Schmidt telescope and these are considerably less rich in nebulae than those listed in table 3. The important question of the segregation of nebulae of different brightness can also only partly be solved until larger Schmidt telescopes are available. In addition, the velocity distribution as a function of the brightness of the nebulae must be investigated. The problems of the segregation of nebulae and of the dispersion in the velocities demand also further theoretical clarification since the classical statistical mechanics gives no answer to the fundamental questions which arise in connection with gravitational cooperative assemblies which are composed of such diverse elements as the nebulae, the stars and the constituents of intergalactic and interstellar matter. The uniformity of the structure of symmetrical clusters of nebulae observed so far and the quantitative agreement of their observed physical characteristics with those derived theoretically for the isothermal gravitational "gas" sphere suggest that the short-time scale associated customarily with the hypothesis of an expanding universe will perhaps become the less attractive the more the investigations on the large-scale distribution of matter in the universe progress.
1 Zwicky, F., Proc. Nat. Acad. Sci., 28, 317-320 (1942) . 2 Zwicky, F., Ibid., 28, 150 (1942) ; Astrophys. Jour., 95, 555 (1942) .
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